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foil" or filrnof af6remen\ionedalumin-um, has had Al R^Z 
in surface in lithium secondary battery which has with 
thepositive electrode and negative electrode which designates 
lithium as active substance anddesignates LiCF3S03 as solute 
nonaqueous electrolyte solution which designate foil or film of 
and aluminum as current collector. 



so 3 *»»ir***«»»nii=*air«ct«:fttr 



— _ _ . ww *f^M|±fei# f Eff ^(g Because L1CF3SO3 which ^.superior in stability it is 

1*t=«*t*. JE«<b L |^^ W#f»S» %N ^'f ^H? f r W^fl^olyte solution this 

^WffWIMWiHi ! invention^erv^s superior in storage property. Because 

suifaceiof current colleb'tdco'f positiVefelectrode is covered 
with Al F3 coating,there are not times when it liquates in 
nonaqueous electrolyte solution where aluminum ofthe coating 
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^Claim lKSubstal>fce wmWpokWe&Jvoltage above 4V(vs Li / J 
+) m charged state theactive substance to do, In lithium 
secondary battery which has with positive electrode and 
negative electrode which designatesthe lithium as active 
substance and designates LiCF3S03 as solute nonaqueous 
e ectrolyte solutionwhich designate foil or film of and 
aluminum asthe current collector, foil or film of 
aforementioned aluminum, thelithium secondary battery which 
designates that it has possessed Al F 3 coating in surface 
^asfeatu^^^dbnp^ 
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[Claim 2] Substance which possesses voltage above 4V(vs Li / J 
+) in theaforementioned charged state, lithium secondary 
battery which is stated in Claim 1 which isa LiNixCo 1 x 
O2(0xl). 
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[Claim 3] Negative electrode which designates aforementioned I 
thmm as active substance, thelithium secondary battery which 
is stated in Claim 1 which possesses carbon material which 
theintercalation and deintercalation doing electrochemically 
lithium ion is possible as lithium ion intercalating material 
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embodiment, mixed solvent of ethylene carbonate , vinylene 
carbonate , propylene carbonate or other high dielectric 
constant solvent , thesehigh dielectric constant solvent and 
diethyl carbonate , dimethyl carbonate , 1,2-dimethoxyethane , 
1,2-di ethoxy ethane and ethoxy methoxy ethane or other 
low boiling solvent canbe listed. 

[0011] 

[Working Example(s)] Below, this invention furthermore is ex 
plained in detail on basis ofthe Working Example, but this 
invention it is not something which is limited in thebelow- 
mentioned Working Example, modifying appropriately in range 
which doesnot modify gist, it is something whose it is possible t 
execute. 

[001 2] (Working Example) Q 

I J J [Woduc^pn;of:positiye electrode] Li s OH arid-Co (OH)2 in mort 
C::>Japit niixeld with 7 rhble^ ratio l:ll underthe dry air atmosphere 2 
0 hour calcined with 750 °C, powder fragment did, itproduced 
LiCo02 powder as active substance. It mixed with 
polyvinylidene fluoride as acetylene black and adhesive as this 
LiCo02 powder andthe conductor, with weight ratio 90:6:4, it 
manufactured slurry in this includingthe NMP (N - methyl - 2 - 
pyrrolidone ) kneading, with this slurry as current collector it 
applied to theboth surfaces of aluminum foil which possesses A 
F3j_coating (film thickness :5 m) in surface 2 hours vacuum 
/P^vjngdidjwith; j50j?(^prp^ced' : positive electrode. 1 hour 
I ( exposing^ Aluminum foil(to fluorine vapor, it produced 
^aluminum foil whichpbssesses Al F3"toating in surface. 
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[0013] [Production of negative electrode] As adhesive kneading 
with adhesive solution which melted polyimide 5 parts by 
weight in thegraphite powder ( Kansai Coke & Chemical Co. 
Ltd. (DB 69-062-1503) supplied and product code "NG12") 
495 parts by weight and NMP 1250 parts by weight of average 
particle-diameter 12 m, it manufactured slurry,it applied to 
:\ both /urfaces^pf copper/oil; with -this .slurry as current collector 

the2 hourS-»VaCUrtrri ilrviflfr 'Hi'rl with f\(\?C nrnHnppH n^cTQtix/tt 



I i j /VS\ v\ /7fj fc^ I] / .DOinsunaees prcopper.toih, wUh this slurry as current collecto 

rww j^uoii oB'WINtf^ll* produced nega,ive 
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[0014] [Manufacturing nonaqueous electrolyte solution] In mix 
ed solvent of volume ratio 1:1 of ethylene carbonate and 
diethyl carbonate, 1 mole/liter melting LiCF3S03,it 
manufactured nonaqueous electrolyte solution. 

[0015] [Assembly of battery] Lithium secondary battery (this in 
vention battery )A of AA size was assembled microporous 
membrane etc of polyethylene thepositive electrode above, 
negative electrode , nonaqueous electrolyte solution , and as 
separator makinguse of. Furthermore , this battery making 
small capacity of positive electrodein comparison with 
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[0021] 



Capacity residue ratio (%)=(C2/C1) X 100 

[0022] As shown in Figure 2, with this invention battery A whic 
h uses current collector whichpossesses Al F3 coating in 
surface for positive electrode after retainingvis-a-vis discharge 
capacity almost not having decreased, in surface thecurrent 
collector which it does not possess Al F3 coating is used for 
positive electrode, withthe comparison battery B which uses 
LiPF6 as solute of and nonaqueous electrolyte solutionthe 
discharge capacity 50 mAh extent has decreased after retaining. 
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[0023] In addition, as shown in Figure 3, with this invention b; 
ttery A storage time becominglong, as for capacity residue ratio 
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[0024] From these results, as for this invention battery A, mar 
ked it understands incomparison with comparison battery B, 
that it has possessed storage property which issuperior. 

[0025] With above-mentioned Working Example, UC0O2 was 
used as positive electrode active material whichpossesses voltag 
above 4V(vs Li / Li+) in charged state, but you verifiedthat 
f - storage pjrbperiy improvement effect which is superior in same 
f ( W^y by applying tins |ib^^ioncon^^Tng when LiNi02 or 
V^dthgr othetpositiye electrode active material which possesses 
voltage abovethe 4V(vs Li / Li+) in charged state is used, is 
acquired. 
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[&ej0>a&£] aSttlcfftifc L i C F 3 S 0 3 [Effects of the Invention] Because LiCF3S03 which is superior 

B»*CD»M t LTSi $ tlX 1*$><DX . *§ZWm$UZ n stability it is used, as thesolute of nonaqueous electrolyte 

ftSftttfcff ttSo|7Jt*ffi(pJfcJl(*oaffi^ AJ FjjttH solution? this invention battery is superior in storage property 

X&m$tiX^Z ti^pmKWPJ&S /- ;r S\ Prh Because surfa^offcMtfcoH positive electrode is 

C F 3 S 0 3 $®mt? tykXgtity H [jcov^f^thUlf 3 jcok%t>!e%e;% times when it liquates 

" in nonaqueourelectrolyte sbfution* where aluminum ofthe 
coating inside designates LiCF3S03 as solute. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a cross section of lithium secondary battery of A 
A size which was assembled with theWorking Example. 

[Figure 2] 1-month period it is a graph which shows discharge p 
operty of retention front andback when it retains with 60 °C 
of this invention battery and comparison battery. 
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[Figure 3] It is a graph which shows relationship between storag 
time and thecapacity residue ratio of this invention battery 
and comparison battery. 

[Explanation of Reference Signs in Drawings] 

A lithium secondary battery (this invention battery) 

1 positive electrode 

2 negative electrode 

3 separator 
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[Figure 3] 
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